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Section 1 Introduction

The CT DOT MicroStation Earth Exploration toolset was created to improve the process of attaching aerial
photography and creating surfaces from LiDAR Data. The CT DOT MicroStation Earth Exploration toolset can
be found on the CTDOT Utilities menu bar. The menu includes the Aerial Tools application as well as specific
tools to spatially locate data and create, view and edit terrain data.

All of the tools except for “Load Aerial Tools Application” can be accessed from other areas of MicroStation;
however they have been put in this menu to provide easy access to the tools required throughout the
workflows in this document.

The Aerial Tools Application is a MicroStation Visual Basic Application (MVBA) specifically programmed for use
with CT DOT data. It is used to locate Rasters (aerial photos) and Point Clouds (LiDAR data) and extract the
needed files into MicroStation. This program also provides access to a basemap of Connecticut, so having to
manually reference the DGN files such as ground files and TRU maps are no longer required. If you have
existing DGN ground files you may elect to reference them in to help further define your location but it is not a
requirement.

entsY06.0 - ProjectWise Administration)1 - AdministratorsiElaine Richardi5678_56

Application:  Window Help | <CTDOT Utilitiez:> | Signal Motes  Signing  Property Maps

- E=:3 0w Q 0 - DesignFil.eS-ettings L . Eﬁlv - @ - ﬁ - _-5?;
FPDF Publizhing L4
o g;l CTHPF | Earth E xploration 4 [=[| E arth Explaration Woark flows |

‘ Mizc Toals b =| Set User Preferences
d View 1 - Top, USFeet CT g gorEreEn ¥ (=) Aerial Tool: Help Yideo
4 - \f-J., _H'( - A u_-)\ '@, ! Warkflnu?s&[)ncs ¥ BH Load Aerial Tools &pplication
Geographic Tools

Gengraphic Coordinate System Settings
Geographic Coordinate Systermn Library
Geographic Coordinate System Detailz
Raster b anager

Paint Clouds

Drata Acquiszition

>oBRHYECe®

Figure 1-1 Earth Exploration Toolset
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1.1 Getting Started

To use these workflows you will need to be working in ProjectWise with geo-coordinated MicroStation files.
By opening a MicroStation file through ProjectWise you will have access to the latest MicroStation workspace;
this workspace will connect you to the custom CT DOT Earth Exploration menu. Users will use the Earth
Exploration Toolset to harvest their needed aerial photos and LiDAR data. Detailed instructions are outline in
this document for the procedure to export these files to the network or your local computer.

The following minimum software versions are required to use the Earth Exploration Toolset.

e ProjectWise Explorer (554) 08.11.11.111
e MicroStation (5S3) 08.11.09.397
e [nRoads (SS2) 08.11.07.615

If you are a Connecticut Department of Transportation state employee and need to be upgraded send an
email to Chris Sparks Chris.Sparks@ct.gov in the IT department and give him your computer name along with
the version list above.

Contact Elaine Richard x3278 or John Rinaldi x3323 in AEC Applications to get started working in ProjectWise.

Prerequisites for using this workflow include basic MicroStation and InRoads knowledge
including understanding InRoads surface commands.
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1.2 Flow Chart
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Export Files to Network

5/31/13 Page 5 of 38



Section 2 Setup
2.1 Access ProjectWise

1. Onyour desk top double click on the ProjectWise Explorer Icon or go to Start > Programs > Bentley >
ProjectWise V8i (SELECT Series 4) > ProjectWise Explorer.

2. Double click on CTDOT and log into ProjectWise.

-
¥ ProjectWize Explorer V8i (SELECTseries 4)

Datasource View Tools Window Help

L 00 2 il @

ilnterface Wiew

EIUJ ProjectWise Explorer Datasources

EER|CTDOT

Figure 2-1 ProjectWise Explorer

' ™
B ProjectWise Explorer Log in M
Datasource: | CTDOT Login
User Mame:  PWOMLIMEY Cancel
Password:
[] Use Windows Single Sign-On for authentication

Figure 2-2 ProjectWise Explorer Log in Dialog Box

3. In ProjectWise locate your project, right click top folder and select Properties.

ProjectWise Explorer Vi Open :
Open in New Window

Datasource  Folder Docun

LEY o AR B | bp By Copy Out

T Purge Copies —

Purge Workspace

1% 0096-01
%m0 EPOrt- Lo
1% 0096-01: Revert to Folder... =
(% 0096-01  Start Studio Session... Wr 100
[ D036-01: = 11c
(2% 0096-01 Export Dependency Map(s)... (I .
[ D036-02 Import Dependency Map(s)... IS E
(% 0096-02 IS
[%ooo50y M 14
2% 0096021 Copy 7 210
{1 0096-021 Paste.. (220
(2% 0097-00 723
(2% 0097-00 Rename... 210
2% 0098-00! Delete... o4
(%% 0098-01 Advanced Search... 031
- 2% 009501 sorpiefesepces and Link Sets... U
-2 0098-01 s
{1 0099-01, Properties... A
1% 0089-01; 2 . 3
(% 0099-01 DOTAesel Scarch - Projects -
010001 CTDOT Asset Search - Documents Vs
-[1% 010001
2 010161 Categary filter
t—:: 0101-01 Modify Spatial Attributes
-[% 0102-0278 ]
7% nn?.n7es

Figure 2-3 ProjectWise Explorer Selecting Properties
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4. Select the Workspace Tab. If you only see a Personal Workspace block or your blocks do not match the bottom
image below please contact AEC Applications. Users that are piloting OpenRoads will need to contact AEC

Applications for the required Blocks.

[Managed
Level associstions: | Object & Inherted

=)

[ Prodefnea )
1 CT_Predefined - Intiakzation (Custom Units)

Global ®
-4 CT_Master : CT - Custom Uints - Master
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1 CT_tpokcation : Application Speckic (Custom Lins)

Customer
Sae
Project
Discipire
:’P w CONTACT CONTACT
AEC APPLICATIONS AEC APPLICATIONS

) Mo inheriable configuration block associations from the parert to
propagate ta this cbject and all child objects

Dwmmmmmmummumm
shown here.

ool

[ Mow ion block L the parent to
propagate ta this cbject and all child cbiedts

Dwmmmwmddideﬁeﬂumm
shown here.

oy
s — =

[ Generl | Geosatiol [ Statsics | Woddiowd State [ Resowces | Popees | Vew |
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Workspace type: [Managed - I
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| 4 Predefined

‘. QIDOT_infioads _S52 - 2DOT Load hRaads S52C58 %

) Giobal
1 4 QDOT_Master_v1.0 : CRDOT v1.0 Master CSB

Application

® %’CTI;‘I'M_M - Q00T v1.0 Block CSB
Ste
oo
CORRECT BLOCKS

User
® Porsonl Wotkspace MOVE FORWARD

y

the parert to

I |)lw ion block: i
propagate to this cbject and all chid objects
Raplace corfiguration block associatons on all chid ohjscts with entres

Dmm.

=

Figure 2-4 ProjectWise Managed Workspace Blocks
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2.2 Create a New DGN File

1.

=)

=

HEHHY T

T

1¢

Figure 2-5 Projec

2. Set your interface to CTDOT_Doc_Code

5/31/13
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THE
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[=-{% 0050-0219
- 0051-0258
-7 0051-0260
1% 0051-0266
(- 0051-0267
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(- 0052-0090
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In your project container browse to your discipline folder.

050-0218 -

100_Contract_Plans (PDF)
110_Contract_Specifications_8_Permits (PDF)
120_Contractor_Submittals (PDF)
130_Final_Engineering_Reports
131_Engineering_Reports_Confidential
140_GI5

210_Censtruction

220_FHWA

230_Contract_Administration
240_Contract_Development
241_Contract_Development_Confidential

310 i cuments

| Permit_Devel
330_Design_Data
_Projectdata
Environmental_Planning
Facilities

Highway_Ops
Highways
Hydraulics
Landscape
Maintenance
Public_Trans
Rights_of Way
Soils
Structure_Bridge
Traffic
Utilities
Visualization

_Adminiztration™
500_Pre_Design
01_Planning

_' 02_Concepts
03_Central_Survey
04_District_Survey
05_Property_Maps

Searches

tWise Discipline Folders

-

B ProjectWise Explorer V8i (SELECTzeries 4)

Datasource Fold

D58

er Document Wiew Too

Dp &y - EE[E] @

& - o - [ :Address [0 pwhetdot.pr

‘ Interface| CTDOT_Doc_Code

| View| Fo

uéu...[f,!‘, CTDOT

Figure 2-6 ProjectWise Explorer — Selecting the Interface

EIUJ ProjectWise Explorer Data

(er-admin)
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9.
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After selecting the correct Interface select Document > New > Document on the ProjectWise menu
bar. Select Advanced Wizard and click OK.

The Advanced Document Creation Wizard will open, select Next >.

On the Select Target Folder dialog box verify the storage location that the new file will be placed in and
change as needed. Select Next>.

On the Select a Template dialog box you will browse to select a seed file. Select Use ProjectWise
document as a template and click the Select... button.

Browse to the seed file in the following ProjectWise location:
05.0 - Workspace Resources\2_Workspace_V8i\Standards\seed\Design_Seed3d_USFeet83.dgn

Click the Open button and the Select Template Document dialog box will close. On the Select a
Template Dialog box select Next >.

On the define Document Attributes dialog box select the attributes. Below is an example for a
Highway user. Select the three attributes and give your file a label and description. Select Next>.

r 1
Advanced Document Creation Wizard &J

Define Document Altributes
*You should define environment specific document attributes.

Discipline
HW -
Main Category

CAD -
Sub Category Sub-Category Description
DRAFT -

Project Number(s)
NON-PROJECT

Label (User Defined
abel (User Defined) Document Date (mm/dd/yyyy)

Earth Exploration -
Description
File used to attach Paint Clouds and Rasters|

CTDQT Asset Tags

Bridge No(s) ea"ﬁ@ing No(s)

Figure 2-7 ProjectWise Advanced Document Creation Wizard

Click Next until you get to the last dialog box and select Finish. In ProjectWise immediately select F5
on your key board to update the screen. Your file name will match the attributes given to your file in
the advanced wizard.
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To open the file, right click on it in ProjectWise Explorer and select Open With...

Most users will select MicroStation V8i (SelectSeries 3) with the Description MicroStation V8i
(SelectSeries 3). Users that are piloting OpenRoads please contact AEC Applications for the needed
selection.

Select the OK button and the file will open. The first time in will take a couple minutes as the
workspace files get cached to your computer. The next time in the file will open much faster.

s cresmenwe O =
Select

Program

Mame Description Application Enable Legacy
MicroStation V8i (SELECTseries 3) MicroStation V8i (SELECTseries 3)

B vicrostation Vai (SELECTseries 3) OpenRoads 553

A Microstation Vi (SELECTseries 3) InRoads 552

[ Microstation Vai (SELECTseries 3) OperRoads 554

A vicrostation vai (SELECTseries 3) MSta V8i Debug 5
| |

Always use this program

[ Open document as read-only
Click here for a list of suggested document viewers

Figure 2-8 ProjectWise Open With Dialog Box
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2.3 Design File Settings
1. Your MicroStation file will now be opened. On the MicroStation main menu select CTDOT Utilities >
Earth Exploration > Set User Preferences. Select the Georeference Tab. Set as shown below and
select the OK button.

-l Preferences [untitled

Category Mame for preferences | Default Preferences

Database
Set Raster Manager preferences.

D
poscartes [ General || Defaut Attributes | Georsference | Memory |

Look and Feel Sigter File Settings

Mouse Wheel

Operation ilUse Sister File, if Present, for Georeferenced Files!
Position Mapping Save Location Info in Sister File if Required

Raster Manager [ 5 .

HE{E!-B”CE Default Unit Settings
Spelling
Tags Sister File: 1 Unit = | 1.000000000

Task Mavigation
Text
View Options Rasterfile: 1 Unit = | 1.000000000

US Survey Feet =

Use Unit Definition Geokey i Present (ovemide PCS unit)

Focus tem Description

|Jse sister file, if present, for georeferenced files?

Figure 2-9 MicroStation Preferences Dialog Box

2. On the main MicroStation menu bar select CTDOT Utilities > Earth Exploration > Geographic
Coordinate System Settings. Change Reproject Elevations to Yes on both tabs shown below.

'l ™
m Reprojection Settings l =NRCE X
Reference | Active Madel |
Reprojection Settings ~
Stroke Tolerance 01
Reproject Cell components individually I Spatially Large
Reproject Multiline Text components individually I Spatially Large
Rotate Cells Yes
Scale Cells Yes
Fotate Text Elements Yes
Scale Text Elements Yes
Stroke Arcs to Line Strings I Spatially Large
Stroke Ellipses to Line Strings I Spatially Large
Stroke Curves to Line Strings I Spati
Reproject Elevations Yes
Add Points If Needed No
[ Ok | | cancel
e A

Figure 2-10 MicroStation Geographic Coordinate Reprojection Settings Dialog Box
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4. On the MicroStation main menu select File> Save Settings.

2.4 Referencing

At this point you may opt to reference in other MicroStation files to define your area of need. Keep in mind
this step is not necessarily required because a detailed map of the state of Connecticut will automatically get
attached later in this workflow. If you do decide to reference you may encounter one of the scenarios listed
below, so it is important to know what types of files you will be attaching. You may need to open each file and
make note of the Working Units and Geographic Coordinate System Properties. MicroStation survey ground
files created for or at The Connecticut DOT lists the Coordinate System in the title block.

1. Check the working units of each file you will be referenceing. Open each file individually and select
Settings > Design File and click on Working Units.

If the Working Units list US_Survey_Feet proceed to Option 1

Category Modify Warking Unit Settings
Active Angle Linear Units
Actve Scle Format:
Eﬂle Readout Master Unit: |US Survey Feet = Label: |°
Color Sub Unit: [US Survey Inches - Label: | =i
Element Attributes Accuracy (0123 =)
Ferice Custom
Grid
lsometric Advanced Settings
Locks
Snaps Resolution: 10000 per Distance Meter
Stream Working Area:  9.0072E+008 Kilometers
Wigws Solids Area: 1 Kilometers
Working Units Solids Accuracy:  1E-008 Meters

Edit

Figure 2-11 MicroStation Standard Unit Design File Setting

If theWorking Units list 40_foot_eng, 20_foot_eng, extra... proceed to Option 2
24 Design File Setting

Working Units

Category Maodify Working Unit Settings

Active Angle Linear Units

Active Scale Format:

il;gle Readout Master Unit: Label: |~
Civil Formatting Suib Unit: Label: | *
Calar Accurmcy (0123 =]

Data Acquisition Custom
Blement Attributes

gi';ce Advanced Settings

lsametric Resolution: 10000 per Distance Milimeter
Locks Working Area: 300720 Kilometers

Snaps Solids Area: 1 Kilometers

Stream Solids Accuracy:  1E-005 Milimeters

Wiews

[ Edt

Figure 2-12 MicroStation Custom Unit Design File Setting
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Option 1 - Attaching a Standard Unit file

Check if the file has a MicroStation Geographic Coordinate System set. Select Tools > Geographic >
Select Geographic Coordinate System .

Attaching a file that has a MicroStation NAD 83 Geographic Coordinate System (GCS). This file will
reference in the proper location with no adjustment required

Curmrent Geographic Coordinate System

MName: EPSG:102656
Description:  MAD 1983 StatePlane Connecticut FIPS 06
Source: ESRIPRJ [ArcGIS]

Figure 2-13 Standard Units NAD 83
Attaching a file that has a MicroStation NAD 27 Geographic Coordinate System (GCS). When the
Reference Attachment Settings dialog appears select “Geographic — Reprojected” for the Orientation
and select the OK button.

_.1*." _‘.4:2 Is'J ‘@ ?.-ﬁ

Curmrent Geographic Coordinate System

MName: CT
Descrption:  NAD27 Connecticut State Plane Zone(500)
Source:  Smyder, J.P., 1587, Map Projections - A Wo

Figure 2-14 Standard Units NAD 27
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Option 2 — Attaching a Custom Unit file

Attaching a custom unit based file that uses NAD 83 coordinates and lacks a GCS. When the Reference
Attachment Settings dialog appears select “Coincident — World,” then select the OK button. In the
References dialog box change the scale to be one to one.

. ‘#-"i: GEﬂgmphic cordinate S =
a imE PR R ¢
S XSS

Cument Geographic Coordinate System

Mame: =MNone:
Description:
Source:

Figure 2-15 Custom Units NAD 83

Attaching a custom unit based file that uses NAD 27 coordinates and lacks a GCS. If you encounter this
scenario there are several more steps to follow.

A. Open the ProjectWise NAD 83 file created in 2.2.1 and temporarily change the Coordinate System
to NAD 27

B. Select CTDOT Utilities > Earth Exploration > Geographic Coordinate System Library. Browse to the
following folder Projected (northing, easting...)\North America|United Stated of
America\Connecticut, select CT — NAD27 Connecticut State Plane Zone(600), US Foot and select
OK.

C. Onthe Geographic Coordinate System Changed dialog box select Reproject the Data to the new
Geographic Coordinate System and select OK.

D. Now go ahead and reference the file in. When the Attachment Settings dialog appears select
“Coincident — World,” then select the OK button. In the References dialog box change the scale to
be one to one.

E. Use MicroStation tools to place a shape around you area of interest.

F. Change the Coordinate System back to NAD 83, select CTDOT Utilities > Earth Exploration >
Geographic Coordinate System Library. Choose HPGN/HARN Connecticut State Plane Zor and
select OK.

G. On the Geographic Coordinate System Changed dialog box select Reproject the Data to the new
Geographic Coordinate System and select OK.

H. You will notice that the shape will be reprojected and the reference file will not. This is ok for now
just leave the file as is and move on to the next step.
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Section 3 The Aerial Tools Application

The Aerial Tools Application specifically programmed for use with CT DOT data. Itis used to locate rasters

(aerial photos) and Point Clouds (LiDAR data) and extract the needed files into MicroStation.

3.1 Accessing the Aerial Tools Application

To start using the Aerial Tools Application go to the MicroStation Main menu and select CTDOT Utilities >
Earth Exploration > Load Aerial Tools Application. A help video can be accessed by clicking on Aerial Tools

Help Video above the load application.

5/31/13

Signing | <CTDOT Ltiltiess:=
= Design File Settings PI, s R s, [ oo S - S \.}—, - i{)

| Earth Exploration k Earth Exploration Wordlows
3 Misc Tools b =| Set User Preferences

| Wordlows & Docs ¥ (=} Aerial Tools Help Video

h’j* Sl Il Ml w@ Load Aerial Tools Application

ﬁ Geographic Tools

1%] Geographic Coordinate System Settings
= Geographic Coordinate System Librany
B Geographic Coordinate System Details
|5} Raster Manager
{30 Point Clouds
Data Acquisition

E

Figure 3-1 MicroStation CTDOT Utilities Menu Drop Down
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3.2 Using the Aerial Tools Application

Use the Aerial Tools Application to bring in Aerials Photos and Point Clouds. Here are the basic steps, for
detailed instruction watch the help Video mentioned on the previous page.

1. If you don’t already have a shape placed for the area of interest click the Place button and the
MicroStation Place Shape command will load. Place a shape around the area you would like data to
appear. Using MicroStation Element Section add the shape to your selection set.

2. Click the Set button and yes if it asks you select last shape placed.

Click the Refresh button in Raster and/or Point Clouds area. It may take a few minutes to update if you
are loading several files at once.

4. After hitting the Refresh button in the Point Clouds section an Attach Point Cloud Reference File Dialog
box will appear. Go ahead and click the Cancel button for each Point Cloud getting attached, work is
being processed behind the scenes so this dialog box is not needed.

5. Click Done on the Aerial Tools Dialog Box and the application will close.

8 View1 - Top, USFeet CT NADE3 =l =]
B-@dw-AQQREHGOVBEHT2E
/ imuananans Il ennns =N niEan
i . janmnan ENJNNNNEEEN I aNin
il b ] TLLLLY | - godd & g 1
) LEEH Aerial Tools X MEEEIRAN
— -
ANN AN ani - : : T]
SN ? i L 'Ir : Google Earth - ! U E B
LE) 1HH ) ] FELUEIGR I NS i 4
L W 2,
T ] il i - Ii? Synchronize I-_‘F Follow ‘ | nfirft K
) ] I T IERIE | -
T NN EER
] ] HUEEEE Boundary Element Base Map LD i x
sBAEEEEEEEE <+t i m T [ g
T [ﬁ Place Set Shaw Displary [ = s -
K [ b IEDDENE -+ EREEAI
== 7
T + T | — Datasets 1 T EEE LENEDREN
" E | [ =
L l nEEN | CT 2004 Orthos; 5 FT Point Clouds j P R e s
T iENLEL h M anEE |
J LI I BF B El Raster | bl R UTTHH "'"|I
IRNNERENENE NREEEEEg 2N 2004 CT Statewide black and white i HANNARERNZ
tr I i \ =L orthophotography. 0.8 ft per pixel resolution. 3,25 7 -+ 1] + |
\ Ll A TN -+ @’ Minute Quarter Quadrangles, 9 sections each. | - I ,;'""h B
| LT O 1 0 A Intended to support mapping at 1:2400 scale (1in el iy ¥
AL 1 JiHfeds E == h il TP R ]
e TEEEFHHEH T - : =
RE0E AN EEERANENE Refresh Clip Display T[T ’(_5 EEEREN N
ThIE i I H et !
[ '_i:r : = s - Paint Clouds T . T .
L = T
L TTIEL “' 5FT Point Clouds. For CTDOT Internal use only! .[ = ] ndM|
Lk ) L -114. Contact CTDOT Manager of Central Surveys with - 3 T ,_E .
] A L questions @ 850-594-2510 | ) _ 141
1= aRE i BUDIEE AEERE 4]
3 a " 1' i o 2
= 3 aEs
rdod = IT_ & i TERE mE - TTT
1 < i = o L g il 2 /]
LI T ] 11 = IELL LF [
N | H 1)
A ] A 1] LLEE H I Indices |
i GRMAE
HOEEZARA Y, HCLLE T Display Help Dong . —
=ANESEN k] |
{ ARGDEDN /
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Figure 3-2 MicroStation View with Aerial Tools Dialog Box with Connecticut Background Map
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Section 4 Point Clouds

A point cloud is a data file which can include a large number of points on the surface of an object. A point
cloud is a set of vertices in a 3D coordinate system and these vertices are defined the by X, Y and Z
coordinates. Point clouds are usually created by 3D scanners. These devices measure a large number of points
on the surface of an object and output a point cloud as a data file. The point cloud represents the visible
surface of the object that has been scanned or digitized. Point clouds are used for many purposes, especially
to confirm measurements between the DGN model and the real world.

£ Point Clouds (4 of 4 listed) L | o S
File Edt \iew Settings Lhilties

s @ 8 A 95 (8 G

File Mame Description g .3 % 3 |
‘CT 5t 0410720544 2 pod 100 o o
CT 5t 0410720544 2 pod 100 o o

CT 5t 0410720544 5pod 100«

CT 5t 0410720544 6 pod 100 v
1]2]3]£]5]s]7]e X

Figure 4-1 MicroStation Point Cloud Dialog Box

4.1 Point Cloud Display

1. Select the View Attributes icon on your View window.

1 - Top, USFee

) 3% - | A

View Attributes

Figure 4-2 MicroStation View Attributes Button
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2. For Point Cloud Presentation select Elevation.
3. To change the display click on the Magnifying Icon under Point Cloud Presentation. Select the desired
look under Depth and Colorization and click Save Settings.

rm U-IE'W Ftttributes = I'IFIEW 1 — L= 5 -‘r% Pﬂir‘lt Cloud Presen,_,ti‘ilﬂw
View Number: 1 | = w Presentation Style Tools ~
N ¥
([) Presentation = A %%Qmﬂ I:'Tl'—|| |
- Presentation Style List ~
Display Style; (Wireframe Display) - Q
B@ Presentation Styles
ACS Triad Fast Cells -4 RGE Color
{j Intensity
[ Background Fill @
=1 . . . ---:;ia Classffication
=1 Boundary Display H Grid - Bevation & tensty
U8 Camera &Y Level Overrides (&-4g Classfication & Intensity
4 Clip Back == Line Styles 4@ New Presentation Stle
* Clip Front = |Line Vieights
@ | Clip Violume ' |Markers - gch has
L= | _ L= | At o
1t | Constructions [} | Patterns e
H— Default Lighting (2| Tags Intensity *
o — Acti Off
ﬂ Dimensions i Text C:-II::zati:-r Hue
... | Data Fields s Text Nodes gﬁrt ?ﬂ
\[—' Displayset TFEHSDEFEI'I(‘.“',’ —— -
Global Brightness: "' 1 k :-,\
B view Setup » =]
Saved Views: | Select.. IE‘ o qQ Clamped No
Maodels: LUSFeet CT NADEZ Classification -~
) ) | Active Off
{Z Point Cloud Presentation S
Style:  {# Elevation - @
2 A A

Figure 4-3 MicroStation View Attributes Dialog Box and Point Cloud Presentation Dialog Box
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4.2  Using Point Clouds

The Point Clouds tools allow you to import, control, visualize and manipulate point cloud images. You can
import a point cloud into a DGN and use it as a visual reference. The Point Cloud dialog (File > Point Clouds),
along with the Point Cloud toolbox (Tools > Point Cloud), lets you control all aspects of attaching and
manipulating point cloud image files. A point cloud is treated as any standard element and can be part of a

model or level. MicroStation Point Clouds are POD files, this format allows you to work with huge point clouds
at an great performance.

To Select in the Point Cloud toolbox
Open the Point Clouds dialog, which is used to contral the display of the point clouds. @
Open Point Clouds Dialog

Opens the Open dialog, which allows you to attach a point cloud.

Arttach Point Cloud
Detach a point cloud. @

Detach Point Cloud
Clip a point cloud. e

Clip Point Cloud

Delete a clip from a point cloud. Q

Defete Clip from Point Cloud

@

Open the Point Cloud Presentation dialog.

Point Cloud Presentation

You can open multiple point cloud files simultaneously. Also, you can batch convert multiple point clouds files
either to one POD file, convert the data to AACII format or create a terrain model.
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Section 5 Re-Projecting Data

At this point you must have the needed aerial photos and /or point clouds attached. You are currently
working in the NAD 83 coordinate system and will follow this workflow if you need to to repoject these files to
a different system. Most needed reprojections will be English NAD 83 — NAVD 88 to English NAD 27 to NAVD
29. But in some cases the English NAD 83 — NAVD 29, English NAD 27 — NAVD 88 and metric reprojections may
be needed.

5.1 Convert to Metric

If you need to work in metric you will need to change your working units select Settings > Design File. Click on
Working Units and change as shown in the figure below. If you do not need to change units skip to step 2.

Design File Settings
Category Modify Waorking Unit Settings
Active Angle Linear Linits oK
Active Scale Format: [MU - =
Angle Readout e e
; Master Unit: [Meters ~| Label: m =
P = ncel
Cn:-lsn:-r Sub Unit: [Centimeters ~| Label: cm
Element Attributes Accuracy [0.123 d|
Fence Custom
Grid
lsometric Advanced Settings
Locks
Sniaps Resolution: 10000 per Distance Meter
Stream Working Area:  3.0072E+008 Kilometers
Views Solids Area: 1 Kilometers
Working Units Solids Accuracy:  1E-D08 Meters
Focus ttem Description
Specifies the largest measuring unit, for example, Meters or Feet used in
the design.

Figure 5-1 MicroStation Design File Settings Dialog Box
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5.2 Horizontal Re-projection

1. To change the Coordinate System, select CTDOT Utilities > Earth Exploration > Geographic Coordinate
System Library. Browse to the needed system and select OK.
For NAD 83 English select: EPSG: 102256- NAD 1983 HARN StatePlane Connecticut FIPS 0600

For NAD 83 Metric select: CTHP - HARN (HPGN) Connecticut State Plane Zone, Meter

For NAD 27 English and Metric select: CT- NAD27 Connecticut State Plane Zone (600), US Foot

Select Geographic Coordinate System

Library | Search

Favorites - Coor
= Library il
=+ Projected {northing, easting, _) Na
B Africa b
- Antarica E
Bsia |: 3.
[ ' Certral America and Carbbeans A -
)| | Europe 3 E
- Indian Ocean =
- Middle East =
B- Morth America -
- Canada =
IUnited Mexican States (Mexicao) i Ii_:
= United States of America -
& Mabama !
& Maska l".E
& Arzona !
Ariansas M
Califomia Datu
- Colorado
o[ Connecticut MNa
é;ﬁ;— CT - NAD27 Connecticut State Plane Zone(500), US Foot De
----- s=2 CTE3F - NADS3 Connecticut State Plane Zone, US Foot S0
----- i=3 CTE3/2011F - NADE3/2011 Connecticut State Plane Zone, US Foot Ca
----- i=3 EPSG:Z2234 - NADB3 / Connecticut ftUS)
----- i=3 CT83 - MADS3 Connecticut State Plane Zone, Meter Ellip
----- i=3 CTE3/2011 - NADE3 2011 Connecticut State Plane Zone, Meter Ma
CTHPF - HARM {HPGMN) Connecticut State Plane fone, U5 Foot De
EPSG:2879 - NADBIHARN) / Connecticut ftlS) Ea
CTHP - HARM (HPGM) Connecticut State Plane Zone, Meter Py
EPSG:2775 - NADBIHARN) / Connecticut Ec
EPSG: 102256 - NAD 1583 HARN StatePlane Connecticut FIPS 0600 o
EPSG: 102656 - NAD 1983 StatePlane Connecticut FIPS 0600 Feet
EPSG:26756 - NADZT / Connecticut
EP5G::26556 - NADE3 / Connecticut 1

Figure 5-2 Geographic Coordinate System Library
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2. On the Geographic Coordinate System Changed dialog box select Reproject the Data to the new
Geographic Coordinate System and select OK.

-
Geographic Coordinate System Changed .
. —

. You have selected a different Geographic Coordinate System, CT, for
4‘) EE_AEC _DRAFT_1234 1234 dgn. Are you comecting the Geographic
Coordinate System. or reprojecting the data to a new Geographic Coordinate
System?

(") Comecting the Geographic Coordinate System - do not reproject the data
The units of Geographic Coordinate System CT are US Survey

Foot, but the Storage Units in the model are Meter. Please review
the units used in the saurce data for this design.

i@ The graphic elements are comectly drawn in Meter. The storage 1l
units should not be changed.

Change the storage units in the model from Meterto US Survey
Foot to match the Geographic Coordinate System. The physical
size of graphic elements will be changed.

i@ Reproject the data to the new Geographic Coordinate System

%

L = = — — = A

Figure 5-3 MicroStation Geographic Coordinate System Changed Dialog Box

5.3 Vertical Re-projection

Check the correct NAVD is being used. Select CTDOT Utilities > Earth Exploration > Geographic
Coordinate System Details. Change the Vertical Datum to the required NAVD and select OK.

i B '
Geographic Coordinate System Properties Elﬂlg

Coordinate System

Datum
Ellipsoid

Coordinate System Modifiers

North American Vertical Datum of 1988
Local Transform Type Morth American Verical Datum of 1938
Mational Geodetic Vertical Datum of 1529

i) |¢|le]||¢

o ][ s |

Figure 5-4 MicroStation Geographic Coordinate System Properties
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5.4 Renaming Model

1. On the Geographic Coordinate System Changed dialog box select Reproject the Data to the new
Geographic Coordinate System and select OK.

2. Update the name of your model in the Models Dialog box

<CTDOT Lhilties==

,;@,\@’,,@,@,,gr:\&pﬁv@ {20 11 R

Wlﬂﬂl-'ll-'ll L= [ .I'j.

Models
%MlveFle'j%ﬁux {J|55>|
Type 20730 Name Description ¢ Design File
=l C USFeet CT NADB3 \J Master Model

Figure 5-5 Edit Model name — MicroStation Models Dialog Box

3. If you need to use Aerial tools again you will need to set the coordinate system back to NAD 83 by
selecting HARN (HPGN) Connecticut State Plane Zone, US Foot.

As stated in the introduction it is imperative that you check and make
sure the following minimum software versions are loaded on your

machine. The point cloud will not reproject if you have older versions
of MicroStation.
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Section 6 Using Point Clouds to Create Surface Data

6.1 Export Point Clouds to ASCII

At this point you will need to have the MicroStation file opened that contains the point cloud and datum you
would like to work in.

1. Open the Point Clouds Tool Box. Select CTDOT Utilities > Aerial Tools > Point Cloud Tools.
2. Verify that all the needed point cloud POD files are turned on and selected.

3. Use the Point Clouds clip command to clip the needed area.

# Pgint Clouds {4 of 4 listed)

File  Edit Wiew
E-lferaop@

File Marme Description Qx|

NEEREEEE [N

Figure 6-1 MicroStation Point Clouds Dialog Box

4. On the Point Clouds dialog box select File > Export. Change the format to ASCII (*.xyz ) and Region
Filter to Clip and select OK.

wport Point Cloud

Format ASCH Files [*.xpz]
Feaion Filter Clip
Dengity 100
Geornetry Uit Feet

L ] J[ Cancel ]

Figure 6-2 MicroStation Export Point Cloud Dialog Box

5. If you want to save the ASCII file in ProjectWise select No Wizard and OK. Select the correct folder
path, edit the Name, Description and File name fields. Click Save.
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6. If you want to save the file outside of ProjectWise click Cancel on the Select a Wizard Dialog box.
Browse to the location you would like to store your file. For example, in a project on the X drive.
Select the correct folder path and name the file. Click Save.

6.2 Import Point Clouds to Data Acquisition

At this point you will need to have the MicroStation file opened that contains the point clouds.

1. Open the Point Clouds Tool Box. Select CTDOT Utilities > Aerial Tools > Point Cloud Tools.
2. Verify that all the needed point clouds POD files are turned on and selected.

3. Use the Point Clouds clip command to clip the needed area or place a fence around the desired points.

# Point Clouds (4 of 4 listed)

File Edit “iew
E-lEl B Ra0BQ

File: Mame D' escriphion o J x| &
CT_5it_0410730781_5 pod .
|:T_5ft_|:|-'-1-1 1_E;. |:||:I|:|

CT_Aft_041 1_8.pod
CT_5ft_0410730781_9.pod

DEEnEBEE [x]d]

Figure 6-3 MicroStation Point Clouds Dialog Box

4. Select Data Acquisition Icon on the Task Bar.

5. Inthe Data Acquisition Dialog box right click on Surfaces and select Create Surface... > Import From
Point Clouds.

“iData Acquisition

| =
! Select | Details

W UISFeet CT MADS3

7 Feature C urface. .. Empty Surface
oo [#] Ty Filkers From Field Boak, ..
From Field Book Selection Set..
Impart External Surface...

Impart From Point Clouds
S|

Figure 6-4 MicroStation Data Acquisition
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6. Select the Tin filter and in the Z Tolerance field input .25, select Coarse and Reinsert Points. Select the
Filter button and notice the size reduction. Click Accept on The Point Cloud Surface Dialog box.

Point Clouds Surface

: @
: Accept
Filters
Filter Option Tolerances
O Tile Filter Z Tolerance: |25
(%) Tir Filter (3) Coarse
() Mo Filker i Fine

Feinzert Points

Fuoint Features Befare Filker: 138261
Puoint Features After Filter: REETE
Feduction %: 59.587 3022761299

Figure 6-5 MicroStation Data Acquisition Import Point Cloud Surface Dialog Box

7. Turn off all the point clouds in view 1. If you just brought in a large point cloud it is advised that you
close MicroStation at this point and check the file back into ProjectWise to clear your computers virtual
memory.

# Point Clouds (2 of 2 listed)

Fie Edit View

IEMEEY N

Hierarchy File: M ame Description QlJd &
Hw_CGR_MDM_5678-5678_PointCloudsCTNAD 83 dgn

1|3 & S

Figure 6-6 MicroStation Point Clouds Dialog Box — Off in View 1
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8. In ProjectWise open the MicroStation File again and continue on. In Data Acquisition turn on the
contour features for the point clouds surface. Users have the option of turn on and off all the other
features listed in the figure below.

[

: =f= [:=
: Select | Details

= |JSFest CT MADE3
", Field Books
= Surfaces
#-[] AllField Books
= =
#-[ ] Composing Elements
| Composing Surfaces
= + Features
Spots
Breaklines
| Triangles
Hales
M ajor Contours
Minor Contours
Boundaries
Island
Yoids
Break Waidz
Drape Yoids
& Drape Boundaries
/" Feature Styles
[#]*y Filters

F:
Ol
(]
O
O
Ol
d
O

e >

oo
"

Figure 6-7 MicroStation Data Acquisition View Contours

9. To change the contour interval select Surface in Data Acquisition and in the Details Dialog box adjust as
needed.

u AED
=i+ =

: Select | Details I
‘ = USFest CT NADE3

[#]"; Field Books

/" Feature Styles B
— [#]*y Filers

= Element List |« Message Center | ¥ Adjustment Results

MHame Digzolve Type Side Length Triangles Breaklines Major Contowr | Minor Contour

Al Field Books  Mone 20 a 0 20 ]
Point Clouds 5 None 20 48067 2 1

Figure 6-8 Data Acquisition — Edit Contour Interval
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10. It is important to note that all of these features are displayed virtually and are not written to the file. If
you would like to permanently write the graphics displayed to file. Right click on the new surface and
select Create Graphics. This will only write the specific graphics that virtually displayed.

I pata Acquisition

e
i Select | Details
= USFest CT NADSZ
[#]7; Field Books
=[] = Sufaces
[+ All Field Books
= ..-‘.’, Paint Clo i
Ol . .
] Composing 5 Wertical Exaggeration...  »
= /" Features Clip by Palygon. .. 3
[0 Spots Append External Surface
[]  Breakline  Merge External Surface
[]% Triangles| Exportte... »
[]& Holes Delete
W ajor Corfatrs
Minar Contours
[  Boundaries
[J® lsland
[® Vaids
[]® BreakVoids
[J® Drape¥oids
[J®& Drape Boundaries

Figure 6-9 Data Acquisition — Create Graphics Command
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6.3 Create a DTM from ASCII

1. Open InRoads and make sure the correct XIN is open.
2. Create a new surface
3. Use the Text Import Wizard to Import the ASCII file. Select File > Text Import Wizard.

4. The Data Type should be set to Surface. In the File Name field browse to the location of the ASCII file.
On the Open dialog box change Application or extension to All and click OK. Click OK on the Text
Import Wizard dialog Box.

-: Text Import Wizard

"Wizard Mame: |< Mew s v| [ 1[4 ]
Data Type: |5urface v|
D ezcriptian:

File M arme:
ine Richard \BE78_BE78A330_Design_Data\Highwaps\oxiord xyz" | Q

Figure 6-10 InRoads Text Import Wizard Dialog Box

5. Click Next through the steps of the Wizard. On Step 4 set up the column definition, column 1 =
Easting, column 2 = Northing, column 3 = Elevation and select the Finish Button.

= Text Import Wizard - Step 4 of 4 E”E\E‘

Caburn Data Fomet, |[§

Surtace Options
Specity at Impart

Specity at Impart
Specity at Impart
Specify at Import

pw:vhctdat projectwiseanline. com: CTDOTYDocumentsh0B.0 - Projectisise Administration01 - Administiatorshe laine

Comn ) (oo J (o ) (e ]

Figure 6-11 InRoads Text Import Wizard Dialog Box
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6. Inthe Surface Options dialog box select a Seed Name and select the needed Feature Style, LIDARS or
LIDAR20. If these names do not exist select APOINT. Select OK.

= Surface Options - oxford. xyz rz
Surface: |Dxford V| [ 0K ]
g::;u;fjme:
Feature Style:
Paint Type:

[ Exelude fram Triangulation

Fielative Alignment

Figure 6-12 InRoads Surface Options
7. Select Surface > Triangulate Surface. Select the new surface and Apply.

8. To verify the location of the surface select Surface > View Surface > Perimeter. Select the new surface
and Apply.

6.4 Create a DTM from Data Acquisition

1. Right click on the new surface and select Export to... > InRoads DTM.

i + |
¢ Select | Details
= LISFeet CT NADS3
T Field Books
[ [w] e Surfaces
[]-= AllField Books
= .-—.'«' Foint Clo = . -
[y d Composing Eleme Create Graphics
[]7= Compesing Surfac Yertical Exaggeration..,  »
=] /" Features Clip by Pokygon..,, »

[#]* Spots Append External Surface
] Breaklines Merge External Surface
[ Triangles Export ta..., SEOPAK TIM
[]® Holes INRoads DTH
[l Hajor Cantours W modelfile
[+ Miror Contours LandxML
[  Boundaries OTED file »
% lsland
[]® ‘“oids
[]® Breakoids
[]® Drape“/oids
[]® Drape Boundaris:

/" Feature Styles

[¥]* Filters

Figure 6-13 Data Acquisition Export to InRoads DTM Command

2. If you would like to save the DTM file in ProjectWise select Advanced Wizard. Step through the wizard
and attribute as shown below.
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3. If you would like to save the DTM to an external location select Cancel and browse to the desired
location, name the file and click Save.

Advanced Document Creation Wizard

Define Document Attributes
ou should define environment zpecific document attributes. %
L Ll
Discipline 2
1Y w

Main Category Main Categaory Description

DT v |Dats |
Sub Category Sub Category Description
YD v | ' High alus Data |

Project Mumber(s)
| BE7SEE7E

Label {User Defined)
| PaintClouds w |

Description

CT Code (Auta Fill In}
Sy DAT HWD_5E78-5678 PointClouds

CTDOT Asset Tags

Bridges Signal Intersections

A0 A v

< | LY ] i|

[ < Back ”_ Mext > J[ Cancel J

Figure 6-14 ProjectWise Advances Document Creation Wizard — Define Document Attributes
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6
1.

5.

6.

5/31/13

.5 Create a DTM from Graphics

In the NAD 83 file write the Data Acquisition Points to the file. Start by turning on the virtual points by
selecting Features > Spots.

Permanently write the spots displayed to file. Right click on the new surface and select Create
Graphics.

Now you should do some data clean up so all you see is the Spots that were just written to graphics.
Right click on the new surface in Data Acquisition and click Delete.

Open the Point Clouds Dialog Box and detach all the Point Clouds.

1\ pata Acquisition

 + | B
! Select | Details
= IJ5Feet CT MADE3
Up; Field Books
=[] = Sufaces
[]-= AllField Books
=R Foint Clouds Suface 10
i ' Compozing E | e Graphics
D_ . Composzing S Mertical Exaggeration...
= 7 Features Clip by Pakegon... 3
[#] Spots Append External Surface
] Breakline;  Merge External Surface
[]4 Trangles|  Expart to... r
[]®& Holes Delete
] b ajor Cormoer
] inor Contours
] Boundaries
(1% lsland
[]% ‘“oids
[]% Ereak Yoids
[1% Drape‘oids
[1% Drape Boundaries

Figure 6-15 Data Acquisition — Create Graphics Command

Open InRoads and make sure the correct XIN is open. On the InRoads Main Menu select File > Import
> Surface.

Use the MicroStation tool and place a fence around the Spots.
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7. Fill out the dialog box as shown below. On the From Graphics tab select Fence for Load From. For
Feature Style select LIDARS or LIDAR20. If these names do not exist select APOINT. Select OK.

8. Click Apply to create the DTM

T Import Surface

From Graphics | DEM || From Geu:umetry|
Surface: | PaintClouds b | [ Apply ]
Load From: | Ferice v |
Level ACAH_Diffuzer_Return_ Fiosule
Elevations: | Uze Element Elevations  » |
Intercept Surface: Diefault
Drape Yertices Only
[] Thin Surface
Tolerance: 5000 |
Features
[JUse T agged Graphics Infarmation
Seed Mame: pt “ ﬂ
Feature Style: APOINT w
Foint Type: | Randaom h |
[] Maximum Segment Length; ||:|_|:|E|E| |
Point Density Interyal: ||:|_|:|DD |
Duplicate Mames:;
Append Replace Renarme
[ Exchude fram Triangulation

Cloze

Figure 6-16 InRoads Import Surface Dialog Box

9. Using MicroStation Delete the graphics that were just imported.
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10. In InRoads view the triangles, select Surface > View Surface > Triangles. Click Apply. Select Yes to Re-
triangulate.

= View Triangles

Surface: PoirtClouds L | [ Apply ]
Fence Mode: |ghare
[] Colared Model
d=:
Syrnbalogy:

Object H ame
Triangles P_SURF_Triangles BY'L

Figure 6-17 InRoads View Triangles Dialog Box

11. Right click on the InRoads Surface and Select Save As...

¢ Bentley InRoads VBi (SELECTseries 2)

<Urnameds v = |

Eilz Swface Geomety Drainage Ewaluatior
Y AN =R
o X4 2A
EEXE |2,/ S ~FEF
ATy ] 22

Bl wEE o /E T s

Tl

(e

[rak
= 2§ surfaces ITE
(-2 Default BT
= Bt

: Save 2

Set Active "k

Triangulate iir
P

Copy...

Close

Emnpky

Properties. ..

2B Surfaces |§. Geometry [ B2 < > | o

=5

Figure 6-18 InRoads Application Dialog Box
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12. If you are saving the surface in InRoads click Save on the Save As dialog that appears. Be sure the
Document name and File Name are filed in.

T Save As

Folder

Save as bype: | Surfaces [*.dtm)

Active: | PointClouds

wehetdot. projectwizeonling. com: CT DO TAD ocuments,

Application: |Ith:uau:Is Surfaces V|

Department: | Mores hd |

Diocurnent

M arne: | PointClouds.dtm |

File name: | PojntClouds. dim |

D escriptior: | |
vl
v|
A

Figure 6-19 InRoads Save As Dialog Box for ProjectWise

13. If you wish to save the DTM externally select Cancel and save the files using the next Save As dialog
box.

Save in: |E}Suwey V| @ " % (-

() _all_cther_data
() _Eng_Data

My Fiecent  [)Property_Maps
Diocuments [CHROW_Files

@

Desktop

My Documents

@

by Computer

File name: [FoiniCiouds v [ sae |
Q Saveastyps | Surfaces [".dim] v| [ caneel |
My Network
Active: |P0intCIOuds V| [ Optians. .. ]

Figure 6-20 InRoads Save As Dialog Box

5/31/13 Page 35 of 38



Section 7 Finishing Up

7.1 Check Files Into ProjectWise

1.

2.

5/31/13

If you have InRoads Open close it first. On the InRoads Main Menu select File > Exit.

In the Check In Dialog Box click on the all files you would like the Check in except for the DGN you are
currently in and click the Check In button.

On the MicroStation Main Menu select File > Exit.

In the Check In Dialog Box click on the DGN file you are currently in and any other files you would like
to check in and click the Check In button.

In ProjectWise Explorer go back and Attribute any DTM’s that were created and placed in ProjectWise.
Select the file and click the space bar. This will bring up the Properties Dialog box.

Click Save and Close. On your key board select F5 to refresh ProjectWise. Your file has just been
renamed to match the Attributes.

B PoiniClouds. dim [Unsaved default values] * [’._||E|r‘5__(|
Geaspatial LRS Textual Wworkspace Components
General Securby | Attributes | Mare Attributes File Properties Avdit Trail
Discipline
S v

Main Category Main Category Description

[Dar | [Data |
Sub Category Sub Category Description
[HvD v| [ High Value Data |

Project Murmber{s}
| 56765678

Label (User Defined)

PointClouds v

Description

CT Code (Auto Fill In)
|V _DAT_HVD_5678-5678_PointClouds

CTDOT Asset Tags
Bridges Signal Intersections
| Jd o .
Save | [ Undo | [ Cise | 27440

Figure 7-1 ProjectWise Properties Dialog Box
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7.2 Export Files to Network
1. In ProjectWise Explorer right click on the files that you would like to export and select Export.

2. Click the Next button.

3. On the Define export settings dialog box click Browse and select the needed external location. Select
OK on the Browse to Folder dialog box. Make sure Send to Folder is selected and click Next. Click the
Finish button. This will export the MicroStation file along with all the POD (point clouds) files, rasters
and reference files that are attached. Repeat for any other files such as any DTM you would like

exported.
0 men DO | ard E

W

Define the export settings
Fleaze chooze an action to perfarm and specify the export falder. Press Mext to &
start document export.

Chooze an action to perform
(3 Export - Locks file, changes can be re-imported
(%) Send ta Folder - Creates unmanaged local copy

Ewport folder:

|><:\asa_lnstructar_znw\HighwaymSta_Design | [ Browse...

< Back ][ et » ][ Cancel

Figure 7-2 ProjectWise Document Export Wizard

4. DO NOT ATTEMPT TO OPEN THE EXPORTED PROJECTWISE DGN FILE THROUGH ACCOUNTING. Access
MicroStation through Accounting and open an existing native network DGN file or create a file from
the W drive seed file W:\Workspace\Standards\ seed\ CT_Design_3D_V8i.dgn. Using nested
attachments reference in the exported ProjectWise DGN file and set the scale 1 to 1.
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Section 8 Glossary

Geographically Re-projected

Survey is usually delivered in the Connecticut State Plane coordinate system NAD83 horizontal datum but in
some instances it may be in NAD27. MicroStation now delivers tools that will make it possible to accurately
project data in NAD83 line up will data from NAD27 and vice versa.

LiDAR

LiDAR means Light Detection And Ranging, it acquires data for thousands of points over the Earth's surface
within a fraction of a second. LiDAR is the Remote Sensing technology that can find the range and other
information about a particular distant object by the means of measuring the properties of scattered lights.
The LiDAR sensors emit laser pulses in a scanning array, the information about the objects are determined
from the time interval of these LiDAR (Light Detection And Ranging) pulses. The time delay of these
transmitted pulses and detected reflected signals are taken as a distance of an object or surface.

MicroStation Point Cloud

A point cloud is a data file which can include a large number of points on the surface of an object. A point
cloud is a set of vertices in a 3D coordinate system and these vertices are defined the by X, Y and Z
coordinates. All of our LiDAR data has been converted to POD (Points Database) the point cloud file format
used by MicroStation. The POD files use a point cloud engine which allows you to work with huge point clouds
with quick speed and great performance compared to importing separate points into MicroStation.
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